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APPARATUS AND METHOD FOR DESIGNATING A REVERSE COMMON 
CHANNEL FOR DEDICATED COMMUNICATION 
IN A MOBILE COMMUNICATION SYSTEM 

5 PRIORITY 

This application claims priority to applications entitled "Apparatus and Method 
for Designating Reverse Common Channel to be Dedicated in Mobile Communication 
System" filed in the Korean Industrial Property Office on July 10, 1999 and assigned 
10 Serial No. 99-27911, an application filed in the Korean Industrial Property Office on 
^ August 17, 1999 and assigned serial No. 99-34013, and an application filed in the 
Cm Korean Industrial Property Office on September 30, 1999 and assigned serial No. 99- 
i.y 42136, the contents of all of which are hereby incorporated by reference. 

^5 BACKGROUND OF THE INVENTION 

M 1 . Field of the Invention 

'""^ The present invention relates generally to a reverse common channel 

20 communication apparatus and method in a Code Division Multiple Access (CDMA) 
communication system, and in particular, to an apparatus and method for designating a^ 
reverse common channel for dedicated^ommunication with a specific mobile station. 



2. Description of the Related Art 

25 

Conventional CDMA mobile communication systems, which primarily provide 
voice service, have evolved into IMT-2000 standard systems. In addition to voice 
service, IMT-2000 systems can provide high quality voice service, moving picture 
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service, and Internet browsing. 

Data is communicated on dedicated channels and common channels in a mobile 
communication system. Dedicated channels and common channels are available on both 
5 the forward and reverse links. The common channels are^^o^^med bec^ 

cogimon chamieUs^co ^^^l^^tgd,!^^^^ If more 

than one of the J4Ss attempTa^call on ajcjommpn^chan nel at the same time, contentim L 
^ccui;s.> impeding reliable communications. The conte 
channels is more serious on the r ever se link tha n on the forward link. 

10 

On the other hand, no. channel contention occurs on a dedicated channel because 
i-H the dedicated channel is literally dedicated to one-to-one communication between a base 

Ly station (BS) and an individ ual mobile station . Therefore, the message transmission 

rn success rate is high on the dedicated channel. 

Due to the lo wjransmission success rate o n common channels , an MS will 
N attem_i3 Lto access a BS repeatedly on a common channel. Consequently, resources are 

□ misused and inter-channel interference increases. 

20 SUMMARY OF THE INVENTION 



It is, therefore, an object of the present invention to provide an apparatus and 
method for communicating between a BS and an MS on common channels with an 
increased transmission performance in a CDMA communication system. 

25 

It is also an object of the present invention to provide an apparatus and method 
for desig natin g_j^.,,coitmion-xhanDeJ_to_be_^^ for Q ue-tQjLOiLe_c<ojaimuni£atiQn 

betw:een,a-B S-and-a-particular M Sm a^D MA communication s ystem . 
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It is another object of the present invention to provide an apparatus and method 
for designating a reverse comm on channel to be dedicated as a one-to-one 
communication, link between a B S_,and_an_MS-, in a CDMA communication system, 
5 where the BS transmits a control message including spreading code information required 
for common channel designation midjnformatio^^ 

channel to the MS, and the MS spreads user data with the designated spreading code 
according to the control message. 

10 It is a further object of the present invention to provide a method for 

=3 constructing messages in a BS signaling layer and interfacing between BS layers in order 

Cn to designate a reverse common channel to be dedicated for one-to-one communication 

i,y between a BS and a particular MS in a CDMA communication system. 

^"^5 It is still another object of the present invention to provide a method for 

constructing a message in a BS signaling layer and interfacing between BS layers in 
H order to release a reverse common channel from a dedicated mode in a CDMA 

Q communication system. 

20 It is yet another object of the present invention to provide a method for 

constructing a message in a BS signaling layer and interfacing between BS layers in 
order to designate a reverse common channel to be dedicated for one-to-one 
communication between a BS and an MS and release the reverse common channel from 
the designated mode in a CDMA communication system. 

25 

It is another object of the present invention to provide a method for constructing 
a message in a BS LAC (Link Access Control) layer and interfacing between BS layers 
in order to designate a reverse common channel to be dedicated for one-to-one 
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communication between a BS and an MS in a CDMA communication system. 

It is another object of the present invention to provide a method for constructing 
a message in a BS LAC layer and interfacing between BS layers in order to release a 
5 reverse common channel from a dedicated mode in a CDMA communication system. 

It is another object of the present invention to provide a method for constructing 
a message in a BS LAC layer and interfacing between BS layers in order to designate a 
reverse common channel to be dedicated for one-to-one communication between a BS 
10 and an MS and release the reverse common channel from the dedicated mode in a 
CDMA communication system. 

i,y ^ It is another object of the present invention to provide a method for constructing 

m a message in a BS MAC (Medium Access Control) layer and interfacing between BS 

'"15 layers in order to designate a reverse common channel to be dedicated for one-to-one 

1:=^ communication between a BS and an MS in a CDMA communication system. 

a It is another object of the present invention to provide a method for constructing 

a message in a BS MAC layer and interfacing between BS layers in order to release a 
20 reverse common channel from a dedicated mode in a CDMA communication system. 

It is another object of the present invention to provide a method for constructing 
a message in a BS MAC layer and interfacing between BS layers in order to designate a 
reverse common channel to be dedicated for one-to-one communication between a BS 
25 and an MS and release the reverse common channel from the dedicated mode in a 
CDMA communication system. 



To achieve the above and other objects, there is provided a method of 
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designating a reverse common channel to be dedicated in a base station of a CDMA 
communication system. The base station designates a reverse common channel on 
which to receive a response message to be dedicated ^when a message requiring a 
response message is generated, Igenerates designated channel indicating parameters 
including a reverse common cHannel designation indicator and an action time, transmits 
the generated message with the designated channel indicating parameters to a mobile 
station, and receives a response message from the mobile station on the designated 
reverse common channel at the action time. 

According to another aspect of the present invention, there is also provided a 
method of releasing a reverse common channel from a designated mode in a base station 
of a CDMA communication system. The base station reserves a predetermined reverse 
common channel as a designated channel and sets a reservation time when a messa ge is 
generated that requires a res ponse rn essag e on the reverse co mmon j:^hatmel. Then, the 
base station generates designated channel indicating parameters including a reverse 
common channel designation indicator and an actionjime and transmits the generated 
message together with the designated channel indicating parameters to a mobile station. 
The base station checks whether a response message has been received on the designated 
reverse common channel with in the r eservation time and r eleases the^^ reYerse^cjDmmon 
channel from the designated mode if the response mess age ha s been received with m the 
reservation time ^ the response message has not been received when the reservation 



According to a fiirther aspect of the present invention, there is provided a 
method of designating a reverse common channel to be dedicated in a mobile station of a 
CDMA communication system. The mobile station receives a message on a forward 
common channel. The mobile station analyses the received forward common channel 
message, sets the reverse common channel to a designated mode if the received message 




time expires 
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has designated channel indicating parameters that includes a reverse common channel 
designation indicator and an action time for designation, and generates a response 
message for the received message. Then, the mobile station designates the reverse 
common channel to be dedicated by assigning a designated channel spreading code to 
the reverse common channel and transmits the response message on the designated 
reverse common channel at the action time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present invention 
will become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a signal flow in a basic procedure of designating a reverse common 
channel to be dedicated according to an embodiment of the present invention; 

FIG. 2 is a signal flow in a BS message transmission procedure for designation 
of a reverse common channel according to a first embodiment of the present invention; 

FIG. 3 is a signal flow in a BS message reception procedure for releasing the 
reverse common channel from a designated mode according to a first embodiment of the 
present invention; 

FIG. 4 is a flowchart illustrating a procedure from receipt of a message to 
transmission of a response message in an MS signaling layer to designate the reverse 
common channel to be dedicated according to a first embodiment of the present 
invention; 

FIG. 5 is a flowchart illustrating the BS message transmission procedure shown 
in FIG. 2 according to a first embodiment of the present invention; 

FIG. 6 is a flowchart illustrating the BS message reception procedure shown in 
FIG. 3 according to a first embodiment of the present invention; 

FIG. 7 is a flowchart illustrating the response message generating procedure of 
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the MS shown in FIG. 4 according to a first embodiment of the present invention; 

FIG. 8 A illustrates a BS message transmission procedure for reverse common 
^channel designation in a BS LAC layer in case a BS signaling layer (L3) requests a 
■channel element (CE) from a reserved state according to a second embodiment of the 
5 present invention; 

FIG. 8B illustrates a BS message transmission procedure for reverse common 
channel designation in the BS LAC layer in case the BS LAC layer requests a channel 
element (CE) from a reserved state according to a second embodiment of the present 
invention; 

10 FIG. 9 A illustrates a BS message reception procedure for reverse common 

';i channel designation in the BS LAC layer in case the signaling layer (L3) requests release 

^ of the CE from a reserved state according to a second embodiment of a present 

invention; 

i:n FIG, 9B illustrates a BS message reception procedure for reverse common 

^^15 channel designation in the BS LAC layer in case the BS LAC layer requests release of 
;:i the CE from a reserved state according to a second embodiment of the present invention; 

\t FIG. 10 illustrates an MS message transmission and reception procedure for 

u reverse common channel designation according to a second embodiment of the present 

invention; 

20 FIG. 1 1 illustrates a BS transmission procedure for reverse common channel 

designation in a BS MAC layer according to a third embodiment of the present 
invention; 

FIG. 12 illustrates a BS reception procedure for reverse common channel 
designation in the BS MAC layer according to a third embodiment of the present 
25 invention; and 

FIG. 13 illustrates a signal communication procedure on a designated reverse 
common channel in an MS MAC layer according to a third embodiment of the present 
invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Preferred embodiments of the present invention will be described hereinbelow 
with reference to the accompanying drawings. In the following description, well-known 
functions or constructions are not described in detail since they would obscure the 
invention in unnecessary detail. 

The present invention is intended to provide an apparatus and method for 
designating^a ^ co mmon channel to be dedicated for one-to-one communication 
between a BS and an MS in a CDMA communication system, covering the structure of a 
message generated from layer 3 of the BS, inter-layer interfacing, the structure of a 
message generated from the MS in response to a received message, and a 
communication method between the BS and the MS. Q_esig nation of a reverse common 
chann_eiJ o be dedi ^ated^ n be implementedJn_ aXAC,(Link Access Control) layer as 
well as in a si gnalin g laygr described in the preferred embodiments of the present 
invention. When message fields are formed nolbyJhe_signaHn 

layer, the layers may be interfaced in a different manner. / ^^^f!^r\Cx^^ 

I \ o — ^ 

The preferred embodiments of the present invention provides an apparatus and 
method for designating a r everse com mon channel to b^^^^^^^ed/knd an inter-p rolocol 
la yer interfaci ng_methQd. For this purpose, a BS transmits a control message on a 
forward common channel to an MS. This^ contr ol messa g e includes iQ jjLg^cpd^ 
in^gnation l^presenting the spreadin g , cod ^ for common channel designation |and 
common power control channel JnformationJ ^The MS res ponds to the control mes^sage 
with a response message. In this case, the reverse common channd^designationj'elieyes 



the MS of the constraint of competing with other MSs for a ccess to the common 

chai;mel. In the preferred embodiments of the present invention, reverse common ^j,^lM. 
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channels include a rever se access channel (R-A CH), a reverse com mon control channel 
(R^g^H), and a reverse enhanced access channelJ^^gH). 



The reverge commo n channel desi gnation, ensures a rapid response time in 
transmitting a message on a designated reverse common channel,_jngre||§^^e___ 
transmission su ccess r ate of the__reverse co mmon chan nel, and reduces inter-channel 
interference caused by message re-transmission. Further, it decreases the number of 
fields added by an MS LAC layer, thgreby reducing errors that o cjairjduringjnessage 
transmission. 

Now, the preferred embodiments of the present invention will be described in 
detail with reference to the attached drawings. 

FIG. 1 illustrates the signal flow between the BS and the MS in a common 
channel designating procedure for the case that the^BS requests t hat the MS desi gnate_a 
commoiLchannel to be dedicated, and the MS receiv es a_me ssage including_para|nele.rs 
necessary forjlQm mon channel_designation from-the BS. according to the preferred 
embodiments of the present invention. The parameters include designated channel 
indication including field (DESIGN ATEb_M^^INCL), a designated channel 
indicator (DESIGN ATED^5pE), the~address of a common pow-er^confrol^cti^ 
(DAMADDRESS: Designated Access Mode_Address),rt he datara feJ^TEWQRD), 
and the actio?tim?(ACJriON_TIME). Here, the action time may be added to a message 
or preset in a system. When the actionjimg js added to a messa g e for transmission , tfie 
message ma y be a common channel ^designat ing message or .aiL-.a,c.c.ess^p aramffter 
message. 

Therefore, when the BS is to designate a common channel to be dedica ted for 

one-to -one com imincation_witha_pa jt Jranj mits-a-me ssage^withjnessage 
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fields including the above parameters constructed by a BS L3, LAC, or MAC layer to 



the MS on a forward common channel. Then, the MS analys es the messa ge. Ifthe^MS 
confirms that the message includes the__d_esignated .channel indicating ^paraia ^te£S, it 
dg^gna^ a rgyerse ^^ be de d icate^acg g^^g to the parar ^ters^^and^ 

vfra^^fe a response_ines s age to the BS o n the de si gnated reverse common channel in 
step 1Q2. The response message may be a res ponse to the received mes sage or a us er 
data^toffi£_^ssage^ Since user traffic data is transmitted after common channel 
designation, the user data traffic message, if it_is longer tha n a frame le ngtlLsupiiortgLdJjx 
a_phy^s_icaLlayer, is segmente,d_prio r to transmiss ion. For designation ofJ he_revgrse 
commo n channel, t he MS may use_an^ESI^(Ele^ a private 

long code mask, or a s pecificR ^ CCCH lon g code mask assignedJcL a specific MS by a 
gS_ throug h prior schedulin g. When the scheduled R-CCCH mask is used, the MS 
constructs the mask usin g the addres ^_QjLa_ ^conimon p ov^er control channel that is 
refeged to for designation of a reverse, coj x imojLchannelv 

A description v^ill be made of a reverse common channel designating method in 
signaling layer L3, LAC layer, or MAC layer of the BS. 

Table 1 lists exemplary messages transmitted from the BS to the MS on a 
forward common channel. Upon receipt of these messages, the MS s hould transmit 
response messa ges for the m essages to th e BS on a reverse common channel. In the 
preferred embodiments of the present invention, BS includes the designated channel 



indicating parameters in the messages shown in Table 1 and thg_MS transmits^ pA^ ^ 
corresponding res ponse messages to Jhe BSV^er designat in g the reverse common 
channel (based on the desjgna^d_^ann§yn^.aJ:4iig.Ea^^ way of example. 



(Table 1) 
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Message Title on f-csch 



Status Request Message 



TMSI Assignment Message 



General Page Message 



SSD Update Message 



Authentication Challenge Message 



Base Station Challenge Confmnation Order 



Extended Release Message 



Service Redirection Message 



Data Burst Message 



Service Release Message 



Order Message 
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Referring to Table 1, if the BS transmits a status request message to the MS on a 
f orward common si g naling channel (f-csch) , the MS transmits a status response message 
to ji£jS^^^^^ ^^^e^ com When the MS transmits the 

exemplary messages of Table 1 on a reverse common channel in the conventional 
mobile communication system, the messages niay_notj[^achJheJBS_r^^^^^^^ 
Tiged tojbe ^retransmitted. The retransmission may incur interference with other MSs. 
However, trans mission perform ance can be incr eased bv designatin g the reverse 
cominoxi.,,^haa^ ^ hp^ p^ifl^ tr d^^d transmitting^thg^.mess,a g es on the^d e.sjgnatedL 
reverse com mon, channel according to the preferred embodiment of the present 
invention. 

To_desigr^^ the BS's L3, LAC, or MAC layer 

aHdsjlegigriat^^ indicating parameters shown in Table 2 to^the fgrw^ard channel 

messagesjjfJCahle 1, according to the prefeYred embodiments of the present invention. 



(Table 2) 



Field 



Length 
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DESIGNATED_MODE_INCL 


1 


DESIGNATED_MODE 


1 


DAM_ADDRESS 


0or6 


RATE_WORD 


Oor3 



m 



Though not shown in Table 2, the actio n_time is added to the messages shown in 
Table 1 or preset in the-^system. If the action time is added to a message, a BS si g nalin g 
layer or LAC layer adds it. On the other hand, if the system presets the action time, the 
system estimates time when a message is transmitted from an MS, considering the time 
required for transmission of a message on a common channel to an MS, that is, 
propagation time delay and message processing time. The action time may be added to a 
common channel designation request message or an access parameter message. If the 
action time is added to the access parameter message, the MS receives it when it access 
the system and stores it. WJi en the MS recei ves_a ^common channel ^designation 
command, it transmits a message tothe BS basgd^QnJhe,stored action Jime.^ 



15 



20 



The desig nated chan neLindicating-para meter fie lds^includeJhe four parameters 
(or action time in addition) showJi-in-Table,2... In Table 2, DESIGNATED_MODE is a 
field that orders the MS to designate a common channel to be dedicated, the field 
DAM_ADDRESS represents the address of a common power control channel, i.e., the 
index of the common power control channel that is referred to for control of the 
transmission power of a message to be transmitted after common channel designation 
and the field RATE WORD indicates the transmission rate of a designated reverse n>t^ . 
common channel. The LAC layer adds a field Action Time to nofifv^ the MS o f the tirn e \ 
totransmit a resggns_ejnpsage^after^^^ ] \£Sjecgi ygg^ ex^^ message a s shown J n^ 
Table L The BS adds the two fields when it transmits a particular message or requests 



the MS to tranjmitjj^spons^^ channel. 
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For designation of the common channel to be dedicated, the corresponding MS 
should use a gredetennir^ in spreading the reverse common channel and the 

BS should reserve a channel element to receive Jhejeyers^^ ^jg^^L^H^^^ 
the spreading code. 

FIGs. 2 to 7 illustrate procedures of designating a reverse common channel in a 
BS L3 and an MS L3 according to a first embodiment of the present invention, FIGs. 8A 
to 10 illustrate procedures of designating a reverse common channel in a BS LAC layer 
and an MS LAC layer according to a second embodiment of the present invention, and 
FIGs. 11, 12, and 13 illustrate procedures of designating a reverse common channel in a 
BS MAC layer and an MS MAC layer according to a third embodiment of the present 
invention. 

FIG. 2 is the signal flow in a procedure for adding information about the reverse 
cgmmoiLchai^ according to a first embodiment 

of the present invention. 

Referring to FIG. 2, layer 3 (L3) of the BS requests reservation of a channel 
element before designation of the common channel in step 201, as stated above. That is, 
the BS L 3-requestsa desig nated mode to be set to d esi gnate the reverse common channel 

to be dedicated if th e BS is to transmit a message th at^^irg^a j:esBO ^e^ 

the MS. The designated mode can be_set to designateJhe^rexexs^e_j:jDj^^ even 
when the BS is to transmit a message that acknowledges designation among response- 
requiring messages. Here, the f-csch messages listed in Table 1 require response 
messages from the MS. When a response messa ge should be jgceiy ed on a designa ted 



reverse common channel, the BS L3 ou tputs^^ mode signal \^(Designated_Mode) 
req uestin g reservation of channel^resources . 
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Upon receipt of the channel element reservation request from the BS L3, the 
r esource controller (RO of the BS transmit s a,phanneLelement. rjg.sg^ati^ ^ug^^ 
jncludi ^^ Reserve. Request with Action Time) to the 

physical layCT ( PHY) of the BS in ste pj02. The action time may be ad ded to a messa ge 
directed to,the-MS-or,pres et in the system. 

Action Time is set to an appropriate value consideringjt he time u ntil the B S ^-^^-d. 
receives a response message from the MS after the MS_r eceives a forwardjconn^ 
channelgngssage fr om the B S. Action Time is added in a LAC layer of the BS. The 
LAC layer adds one bit for USE_TIME and 6 bits for ACTION_TIME to set Action 
Time. The duration (T_designated) of the channel element re served state is also set to 
prevent continuous occupation of the channel elenient and misuse of resou rce s in ca se 
lhe~BS fails to receive the response^ message within a predetermined time. JThe 
reser vation dura tion^ can be set in consideration of time required for transmission of the 
forward common channel message, time required to process the forward common 
channel message in the MS, and time taken for other related operations. 

The reservatioik^atiop/^et in step 203 of FIG. 2, is necessar yjn case that the 
MS does not recogniz e the for ward common channel message . transmitt M^fro^ 

and thus cannot transmit a respo nse message to tfie^ . Thus, the channel element starts 

- — " 

to operate at the action time and the channel r eserved state lasts for a time pe riod set in a 



reservation timer (T_designated). If the BS fails to receive the required respojisg_ 
message when the reservation timer expires, it autorn^callv releases the channd 



element from the reserved state in order to prevent jthe_dissi pation^f,r.e.soii^^^^ by_ 



the continuous r eserva tio n of the channel .dgment. Thus, the timer should be set to an 
appropriate value. 
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In step 203, the PHY notifies the RC of information about channel element 
reservation. If it is not possible to reserve the channel element, the PHY generates a 
signal indicating "reservation unavailable" and the timer value is not set. I f the channe l 
element has been res erved, the PHY generates a reservation j; omplete,signal. 

5 

In step 204, the RC transmitsajres ponse received from the PHY to the L3. The 
BS transmits the thus-constituted message to the MS on the forward common channel in 
step 205. The^ESIG NATED_M^ set to 1 in the message as an indicator that 
orders the MS to spread the reverse common channe l withj^pa rt^^^ 
10 ESN^th eMS. 

^ If the L3 receives a signal indicating " reservation unavailabl e" in step 20 4, it 

I sets DESIGNATED MODE to 0 and omits the fields DAM ADDRES S and 



25 



L^Q^BJX^ In this case, the LAC layer dges^^not, . a dd USE TIME and 
15 ACTION _ TIME ejth er. This implies that the corresponding reverse common channel 
assum es the same characteristics as a conventional reverse channel. O n the other hand, 
if the L3 receives a reservation acknowledgment signal in step 204, the L3 ^sets^ 
DESIGNAT ED MODE to 1^ writ es the address of a common power c^trol^annel for 
reference in the field DAM__ADDRESS, and writes information about the data rate of a 
20 designated channel in the field RATE_WORD. The LAC layer adds the field 
USE_TIME and ACTION_TIME. 

FIG. 5 is a flowchart illustrating the reverse common channel designation 
procedure of FIG. 2 in the BS. 



Referring to FIG. 5, if a forward common channel message is generated in step 
500, the BS checks whet^ the me ssage is used for reverse commo n^ Sl^,^!^^^!, 
designation in step 511. If the message is a designatiojL-reau^ message, the BS 
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requests desi gnation in step 513 . Then the BS checks whether there is an available 
channel to be reserved in step 515. If channel reservationJs_possible, the BS reserves 
el and set s Action Time and T designated in step 517. Action Time i ndicates a 
when the MS transmits the_reversecomm on channjel.iB gsgggg^.^ 
T_^signated is a t ime period^for wMch the BS awaits receipt of a ^^sPQ^^^ J^^^^gg 
fromjLhe MS_on.._a,j[^^ common control channel. Then, the^BS_genemles_the 
^ designated channel indicating parameters shoMO^ in Table 2 in steps 519 and 521. The 
ICjf^parameters include DESIGNATED_MODE, DAM_ADDRESS and RATE_WORD. To 
^i^"^ designate the reverse common channel, the BS sets DESIGNATED_MODE to 1 for 
10 designating the reverse common control channel at step 519, and the other parameters 
f for setting the transmission power and transmission rate of the reverse common control 

^ channel to corresponding values in step 521, Then, the three parameters are added to 

J one of the messages listed in Table 1 and transmitted at the designated action time on the 

1 forward common control channel. 

^15 

i If the generated message is not a designation request message in step 511 or 

= there is no channel element to be reserved in step 515, the BS sets 

j DESIGNATED_MODE to 0 in step 523, deletes the other parameter fields in step 525, 

and transmits the message on the forward common channel. 

20 

After transmitting the message (requiring a response from the MS) on the 
forward common channel, the BS ag:ait$_rgcei pt of the response messa ge fro mjhe MS_ 
for the time T_designated. 

25 FIG. 3 is the signal flow within the BS when the BS receives the response 

message for the transmitted forward common channel message indudingJ^^^^Q-^ 
about the revers e common channel from the MS on the d esignated reverse common 
channe l, according a first embodiment of the present invention. 
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Referring to FIG. 3, the L3 of the BS receives the response message from the 
MS on the designated reverse common channel in step 301. If the reverse common 
channel has not been designated, the BS has, in effect, received the message on a 
conventional access channel. 



In step 302, the L3 receiygs__the res ponse messa ge from the MS and notifies the 
RC of the reception in order to release the dedicated^reve rsg^^^^c^^ yJ^^^ 
accordance witlLdiejgspon se message (Designated_Mode_Release, Request). d^^^M^ 

In step 303, the RC notifies the PHY that the reverse common channel should be 
released from the designated mode. Then, the PHY demodulates the designated reverse 
common channel spread with a unique MS long code, (e.g., an ESN) and releases the 
reservation of the channel element 

In step 304, the PHY notifies the RC that the reservation of the channel element 
has been released. Then, the RC notifies the L3 of the release of the channel element 
from the reserved state, thereby wholly releasing the reverse common channel from the 
designated mode, in step 305. 

As described above, for a communication between a BS and a specific MS on a 



designated reverse common channel, a channel ele ment is\reserve(| and the_rese r yation 
^^^^^pi the ^h^^Tdiement is_j,eL If the reserved channel element is available, the 
BS transmks(^es^^ the MS on a forward common 

xh annel at a designat ed ac tio n time. The designated channel indicating parameters is 
added to one of the forward common channel messages shown in Table 1 that require 
r esponse messa ges_on a reverse commonj^hannel and includes the designated channel 
indicating parameters of DESIGNATEDMODE, DAM_ADDRESS, and 
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RATE_WORD as shown in Table 2. DESIGNATED_MODE may be one bit. If this 
field is set ^^a^preadmgjCj^^ des i gnates the reverse common channel is „gen erated. 
Here, the BS and the MS control a preset dedica ted long code to be generated for the 
reverse common chan nel. The spreading code can be a long code generated using the 
ESN mask of the MS, a public long code mask, or a predetermined long code for 
common channel designation. 

Table 3 shown below lists message fields added b y a LAC layer of the MS when 
the MS transmits the response message on J:he„designatejd_r eyerse commo n channel, 
where message fields labeled with M jire always includ ed in a rne ssage and message 
fields labeled with O can be _omitted when a^re verse co m mon channel is d esignated. The 
messages shown in Table 3 are LAC layer messages trans mitted fi'om the MS^a fter 
reverse common channel designation. 



(Table 3) 



Field 


Basic Mode 


Designated Mode 


Length [bit] 


MSG_TYPE 


M 


M 


8 


ACK_SEQ 


M 


M 


3 


MSG_SEQ 


M 


M 


3 


ACK_REQ 


M 


M 


1 


VALID_ACK 


M 


M 


1 


ACK_TYPE 


M 


M 


3 


MSID_TYPE 


M 


0 


3 


MSID_LEN 


M 


O 


4 


MSID 


M 


0 


8 X MSID_LEN 



(M: Mandatory, O: Optional) 



In Table 3, the LAC layer adds the fields listed under Basic Mode when the MS 
is to transmit the response message on the reverse common channel. Because the 
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common channel is commonly shared by a plurality of MSs, the MS should transmit its 
address to the BS so that the BS can identify the MS. Therefore, MSID_TYPE, 
MSID_LEN, and MSID are of necessity added. However, if the reverse common 
channel is designated to be dedicated to the specific MS , the fields MSID_TYPE, 
5 MSID_LEN, and MSID that identify the MS are not necessary, as shown in the list 
under the Designated Mode column in Table 3. The resulting decrease in the number of 
fields added by the LAC layer reduces transmission errors. 

MSG_TYPE provides transmission characteristics of the message. ACK_SEQ 

10 is the sequence number of the response. The BS confirms message receipt by checking 

□ the stored sequence of its transmitted message and the sequence of a received message. 
m MSG_SEQ indicates the sequence of a transmitted message. ACK^REQ is a command 
I y requesting a response for the current message. If this field is set to 1, the BS or the MS 
^ that receives the message shoul d transmit a response messag e. VALID_ACK indicates 
Kl5 the validity of an acknowledgment and ACK_TYPE indicates termination of the 

□ acknowledgment. 

As noted from Table 3, designation of a reverse common channel increases a 
transmission success rate and reduces inter-channel interference. Furthermore, the 
20 length of an MS-initiated message is decreased, thereby reducing message transmission 
errors. 

FIG. 4 is a signal flow in a response message transmission procedure in the MS 
a fter it desi gnatesj ^revers e.c ommon channel . 

25 

Referring to FIG. 4, the MS receives a message from the BS on the forward 
common channel in step 401. Upon receipt of the message including the designated 
channel indicating parameters on the forward common channel, a PHY of the MS 
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Then, the L3 recognizes the reverse common channel information included in an 
L3 service data unit (SDU), generates a response message for the received message, and 
transmits the response message to the LAC layer in step 402. Here, the L3 places a 
designated mode indicator requesting transmission of the response message on the 
designated reverse common channel in an message control status block (MCSB), 

The LAC layer recognizes that the response message is to be transmitted on the 
designated reverse common channel from an analysis of the MSCB received together 
with the L3 SDU, does not add MS ID-related fields shown in Table 3, and transmits an 
LAC PDU (Protocol Data Unit) and PCSB (PDU Control Status Block) to a MAC 
(Medium Access Control) layer in step 403. The LAC PDU excludes the MS ID-related 
fields and the PCSB includes the designated mode indicator. 

The MAC layer requests a DESIGNATED_LONG_CODE response message to 
be spread with a unique long code to the PHY in step 404. 

The PHY generates a spreading code using an ESN mask or a private long code 
mask for designation of the reverse common channel and transmits the response message 
on the designated reverse common channel according to the command received from the 
MAC layer, and the MS refers to a common power control channel in transmitting the 
response message to the BS in step 405. The ID of the common power control channel 
can be detected from DAM_ADDRESS and the transmission rate of the reverse common 
channel is set according to RATE_WORD in the message received from the BS. 

Consequently, the designated reverse common channel serv es similarly as^ a 
dedicated channel. 
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FIG. 7 is a flowchart illustrating the reverse common control channel message 
transmitting procedure of FIG. 4 in the MS. 

5 Upon receipt of the message on the forward common control channel in step 

711, the MS checks whether the received message includes the designated channgl 
indicating p arameters i iLstep 713. If i t does, the MS constructs aresponse message for 
the received message in step 715 ajidjleletegJviS ID-related fields in step 717. The MS 
ID-related fields are MSID_TYPE, MSID_LEN, and MS ID in Table 3. llie_MS_ 
10 requests a designated long code mask and generates a spreading code for the reverse 
Q common control channel to be designa ted in ste p 719. The designated long code mask 

i:n can be an ESN long code mask, a public long code mask, or a dedicated long code mask 

!7i prearranged between the BS and the MS. At an action time in step 721, the MS 

\Z transmits the response message on the designated reverse common control channel. If 

^3l5 the received message does not include the designated channel indicating parameters in 
□ step 713, the MS generates a spreading code for the reverse common control channel 

u using a contention-based common channel long code in step 723 and transmits the 

response message on the reverse common channel. 

20 After receiving the response message, the BS releases the reverse common 

control channel from the designated mode in the procedure shown in FIG. 3. FIG. 6 is a 
flowchart illustrating the procedure shown in FIG. 3 

Referring to FIG. 6, upon receipt of the response message from the MS in step 
25 611, the BS processes the received message in step 613. In step 615, the BS checks 
whether the message has been on the designated reverse common control channel. In the 
case of the designated reverse common control channel, the BS releases the reserved 
channel element in step 617, cancels the timer T_designated in step 619 and resets the 
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timer in step 621. 



If the BS failsjojeceivgjhe^ messa ge from the MS within T_designated 

^ while the designated reverse common_ control channel is in use, the BS re covers 

resources by releasing the reserved channel ejgment and stops the reservation time 



(T_designated)jn order to assign the reverse designated common c hannel to another MS. W ^^!>n^ 

— ^ — 

In accordance with the present invention, fgy designation of a reverse common ^^^c.^ 



' ■" — ^ 

channel a BS transmits a (control message including long code information indicating a 



10 spreading^de^ c hannel -^transmission^atep andji i about a^c.ommon^power 

^ control x^hannel-to an MS. The MS spreads user data with a unique long code for the W 

3 . ^ — ^ ''yv ^ 

1 reverse common channel and transmits a (r esponse messag e. fqrJthe^ntrjDimQS on ^ # ^/f^"^ 

tl^e^desi gnated reverse common channel. The_desi gnati, pn_o£jhe reverse cojoamon ^^^ ^ 
cl^gnq gl to be dedicated ensures a ra pid response time, increases a transmission success ^^^-^^^^^^^^^f^ 
"15^*^ rate, and reduces interference between channels caused by message retransmission. ^ jA 
^ Furthermore, an Mg^^ACJay er^adds aJe^s^ number oi!iields, resulting in the decrease 

^ of transmission errors. 



Now, procedures of designating a common channel in the BS and the MS will be 
20 described according to a second embodiment of the present invention. 

FIG. 8 A illustrates a procedure of adding reverse common channel designation 
information in a BS LAC layer, according to a second embodiment of the present 
invention. 

25 



' Referring to FIG. 8 A, the BS reserv es a CE in step 80 1, prio r to designation of a, 

common^c han nel in a BS LAC^la ver 2 (L2) . Whe n the BS^ allow_s,dedicated-transmission 
of user data^traffic and thejnessages sho wn Table 1 (i.e., messages requiring a response 
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from the MS), the L2 commands the CEto^be^eserve^^ . 

^ — — _ 

Upon receipt of a CE reservation request from the L2, the RC transmits a CE 
reservation request signal including reservation action time (CE_Reserve. Request with 
Action Time) to the PHY of the BS. The action time may be added to a message 
5 directed to the MS or preset in the system. The action time is set to an appropriate value 
considering the time until the BS receives a response message from the MS after the MS 
receives a forward common channel message from the BS. including reservation action 
time (CE_Reserve. Request with Action Time) to the PHY of the BS. The action time is 
added by the BS LAC layer or signaling layer. The duration (T_designated) of the CE 
10 reserved state is also set to prevent continuous occupation of the channel element and 
misuse of resources in case the BS fails to receive the response message within a 
^ predetermined time. The reservation duration can be set considering the time required 

ly for transmission of the forward common channel message, the time required to process 

m the forward common channel message in the MS, and the time taken for other related 

^15 operations. 

if In step 803, the PHY notifies the RC of information about CE reservation. If it 

i;3 is not possible to reserve the channel element, the PHY generates a signal indicating 

"reservation unavailable" and the timer value is not set. If the channel element has been 
20 reserved, the PHY generates a reservation complete signal. In step 804, the RC 

transmits a response received from the PHY to the L3. 

If the L3 receives a signal indicating "reservation unavailable", it transmits 
common channel designation request information to the L2 through a message control 
25 status block (MCSB) to receive a response message for a transmission message or user 
traffic data from the MS. Upon receipt of the MCSB with an L3 SDU from the L3, it 
recognizes the processing method of the current received message and adds the 
following fields to a message for designation of a common channel. 
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The L2 sets DESIGNATED_MODE to 1 and writes the address of a common 
power control channel for reference in the MS and the data rate of a designated channel 
in the fields DAM_ADDRESS and RATE_WORD, respectively. If the L2 adds the 
action time to the message, it sets USE_TIME and ACTION_TIME. The action time 
can be added by the L3. 

If there is no common channel designation indication in the MCSB, the L2 sets 
DESIGNATED_MODE to 0 and omits the fields DAM_ADDRESS and RATE_WORD. 
Either the L2 or the L3 does not add USE_TIME and ACTION_TIME. This implies that 
the reverse common channel has the same characteristics as a conventional reverse 
common channel. 

The thus-constituted message is transmitted to the MS on a forward common 
channel in step 805. Setting DESIGNATED_MODE to 1 in the transmission message 
implies that the MS should spread the reverse common channel with a particular long 
code. The long code may be a code unique to the MS. 

FIG. 8B illustrates a BS operation similar to that shown in FIG. 8A, except that 
the L2 reserves the CE. Referring to FIG. 8B, the L3 transmits an MCSB including a 
command requesting setting of ACK_REQ along with an SDU to the L2 in step 810. If 
the received MCSB includes the command requesting seeting of ACK_REQ, the L2 
transmits Designated_Mode.Request to the RC, commanding reservation of the CE in 
step 811. In step 812, the RC checks the MAC state of the MS and transmits 
CE_Reserve.Request to the PHY. If the BS knows the ESN of the MS (e.g., in a 
suspended state), it designates an ESN-based long code mask. Otherwise, it designates a 
schedule R-CCCH long code mask. In addition, the BS sets an action time for 
synchronization to a message transmission time of the MS. The action time can be set 
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using the previous action time value transmitted through a common channel designation 
request message or an (enhanced) access parameter message. In step 813, the PHY 
notifies the RC of information about CE reservation. In step 814, the RC transmits 
information about whether common channel designation is successful or not to the L2. 
5 In the case of successful common channel designation, the RC informs the LS of a 
designated long code mask type. The L2 sets common channel designated-related fields 
and adds them to a transmission message in step 806 and transmits the message on an F- 
CCCH I step 807. 

10 If the L3 receives a signal indicating "reservation unavailable", it transmits 

a common channel designation request information to the L2 through a message control 

m status block (MCSB) to receive a response message for a transmission message or user 

i'i^ traffic data from the MS. Upon receipt of the MCSB with an L3 SDU from the L3, the 

L2 recognizes the processing method of the current received message and adds the 
□15 following fields to a message for designation of a common channel. 

The L2 sets DESIGNATED_MODE to 1 and writes the address of a common 
power control channel for reference in the MS and the data rate of a designated channel 
Q in the fields DAM_ADDRESS and RATE_WORD, respectively. If the L2 adds the 

20 action time to the message, it sets USE TIME and ACTION TIME. The action can be 
added by the L3. 

If there is no common channel designation indication in the MCSB, the L2 sets 
DESIGNATED_MODE to 0 and omits the fields DAM_ADDRESS and RATE_WORD. 
25 Either the L2 or the L3 does not add USE_TIME and ACTION_TIME. This implies 
that the reverse common channel has the same characteristics as a conventional reverse 
common channel. 
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The thus-constituted message is transmitted to the MS on a forward common 
channel in step 805. Setting DESIGNATED_MODE to 1 in the transmission message 
impHes that the MS should spread the reverse common channel with a particular long 
code. The long code may be a code unique to the MS. 

5 

FIG. 9A illustrates a BS operation when the BS receives the response message 
for the transmitted forward common channel message or user data traffic from the MS 
on the designated reverse common channel according to a second embodiment of the 
present invention. 

10 

3 Referring to FIG. 9A, the BS receives the response message from the MS on the 

n designated reverse common channel in step 901. If the reverse common channel has not 

y been designated, the BS has, in effect, received the message on a conventional access 

n channel. 

3 In step 902, the L3 notifies the RC that the designated duration of the reverse 

Hi- 

- common channel expires, when the L3 receives the user traffic data or the response 

3 message for the transmitted message that requires a response. 

20 In step 903, the RC notifies the PHY that the reverse common channel should be 

released from the designated mode. Then, the PHY demodulates the designated reverse 
common channel spread with a unique MS long code, (e.g., an ESN) and releases the 
reservation of the channel element. 

25 In step 904, the PHY notifies the RC that the reservation of the channel element 

has been released. Then, the RC notifies the L3 of the release of the channel element 
from the reserved state, thereby wholly releasing the reverse common channel from the 
designated mode, in step 905. 
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FIG. 9B illustrates a procedure of releasing the reverse common channel from a 
designated mode in the BS LAC layer, unlike the procedure shown in FIG. 9A. In step 
910, a message is received on a designated R-CCCH. The L2 processes ACK_REQ of 
5 the received message, determines whether the message is a response for a message 
requiring DAM, and transmits a DAM release request to the RC if the message is the 
response message in step 911. The RC requests release of the CE in step 912. The PHY 
releases the CE from the reserved state and notifies the RC of the result in step 913. The 
RC notifies the L2 that DAM has been released in step 914. 

10 

2 FIG. 10 illustrates a procedure of processing a message including reverse 

n common channel designation request information from the BS and transmitting a 

y response message for the received message to the BS in the MS. 

=^5 Referring to FIG. 10, the MS receives a message from the BS on the forward 

=! common channel in step 1001. 

I The L2 of the MS recognizes that the received message has a reverse common 

^ channel designation request field and places a designated mode indicator requesting 

20 transmission of the response message on the designated reverse common channel in a 
PCSB (PDU Control Status Block) along with an L3 SDU free of the LAC layer-related 
fields of the received message to the L3 in step 1002. The L3 transmits the L3 SDU and 
the MCSB including information requesting transmission of the response message on the 
designated reverse common channel to the L2 in step 1003. 

25 

The L2 recognizes that the current received message is to be transmitted on the 
designated reverse common channel from an analysis of the MCSB received with the L3 
SDU, does not add MS ID-related fields as shown in Table 3, and transmits an L2 PDU 
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and PCSB to the MAC layer of the MS in step 1004. Here, the MS ID-related fields are 
excluded in the L2 PDU and a designated mode indicator is placed in the PCSB. The 
MAC layer transmits a signal requesting the current transmission message to be spread 
with a unique long code to the PHY in step 1005. 

The PHY spreads the reverse common channel using an ESN mask, a private 
long code mask, or a designated long code mask and transmits a response message or 
user traffic data on the designated reverse common channel in step 1006. Here, the MS 
refers to a common power control channel in transmitting the message to the BS. The 
ID of the common power control channel can be detected from DAM_ADDRESS and 
the transmission rate of the reverse common channel is set according to RATE_WORD 
in the message received from the BS. If the message received from the BS designates an 
action time, the MS transmits the response message or the user traffic data to the BS at 
the designated action time. On the other hand, if the system sets the action time of the 
CE to a particular value, the MS does not know the action time and thus transmits the 
message at an arbitrary time. 

Therefore, a reverse common channel signal is spread with an MS unique long 
code or a particular spreading code designated by the BS prior to transmission. 
Consequently, the designated reverse common channel serves similarly as a dedicated 
channel. 

Designation of a common channel in the MS and BS will now be described 
according to a third embodiment of the present invention. 

FIG. 1 1 illustrates a BS transmission procedure for designation of a common 
channel according to a third preferred embodiment of the present invention. 
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The L3 generates an L3 SDU and transmits the L3 SDU and an MCSB 
indicating that the generated message can request designation of a common channel to 
the L2 in step 1100. The L2 determines whether the received L3 SDU request 
designation of a common channel by processing the MCSB, generates an L2 PDU by 
5 adding L2-generated fields to the L3 SDU, and transmits the L2 SDU and a PCSB 
indicating that the message requests common channel designation to the MAC layer in 
step 1101. Here, the L2 sets the field ACK_REQ of the message to 1 to indicate this 
message requires a response from the MS. 

10 If the MAC layer finds out that the current message is a common channel 

^3 designation request message by interpreting the PCSB, it transmits 

ffl Designated_mode.Request command to the RC to reserve a CE of the PHY in step 1 102. 

Id The RC transmits CE_Reserve.Request with action time to the PHY in step 1103. The 

;=n action time can be promised between the BS and the MS or set by the BS and then 

'^5 notified of to the MS through a message. A long code mask type is also transmitted to 
H the MS for use in common channel designation. The PHY transmits information about 

M the reserved state of the CE to the RC in step 1 104. 

'"^ The RC notifies the MAC layer whether the CE of the PHY has been 

20 successfully reserved and of a long code mask to be used during common channel 
designation in the MS in step 11 05. After the MAC layer confirms that the CE has been 
successfully reserved, it constructs fields (i.e., DESIGNATED_MODE, 
DAM ADDRESS, and RATE_WORD) necessary for common channel designation, and 
adds them to the L2 PDU in step 1106. In step 1107, the BS transmits the message 
25 including the common channel designation information to the MS on the F-CCCH. 

FIG. 12 illustrates a BS reception procedure for common channel designation, 
according to a third embodiment of the present invention. 
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Referring to FIG. 12, the BS receives a response message for its transmitted 
message on a designated R-CCCH in step 1201. The MAC layer confirms that the 
current received message has been received on the designated common channel, 
5 constructs an L2 PDU and a PCSB, and transmits them to the L2 in step 1202. Also in 
step 1202, the MAC layer transmits Designated__Mode_Release. Request to the RC, 
requesting release of the common channel from a designated mode. The RC transmits 
CE_Release.Request to the PHY, requesting release of the CE from the reserved state, 
thereby releasing all the resources designated for designation of the common channel, in 
10 step 1205. 

iin FIG. 13 illustrates a reverse common channel processing procedure for common 

Ly channel designation in the MS, according to a third embodiment of the present invention. 

;;"l5 The MAC layer of the MS receives a message from the BS and determines 

I;-; whether the received message is a common channel designation request message in step 

H 1300. 

'"'^ After the MAC layer confirms that the received message is a common channel 

20 designation request message, it requests the PHY that it is changed to a long code mask 
to be used for common channel designation in step 1301 . Also, the MAC layer transmits 
an L2 PDU and a PCSB including common channel designation request information to 
the L2. The L2 analyses the PCSB and transmits an L3 SDU and an MCSB with 
common channel designation indicating information to the L3 in step 1302. The L3 
25 transmits the L3 SDU and the MCSB to the L2 in step 1303. The L2 transmits the L2 
PDU and the PCSB to the MAC layer in step 1304. 



The MAC layer constructs a message converted from the L2 PDU and transmits 
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the message to the PHY in step 1305. The PHY spreads the received message using the 
designated long code mask and transmits the spread message on the R-CCCH in steps 
1306. Here, the MS starts the message transmission at an action time promised with the 
BS and controls the transmission power of the message using a common power control 
channel designated by the BS. 

While the invention has been shown and described with reference to a certain 
preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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